
simple color-interlacing or inversion with more or less
constriction of the field boundaries.

In ten of these fifty-three cases the dyschromatopsia
either actually preceded any recognizable ophthalmo-
scopic change in the eye-grounds or accompanied most
incipient stages of choked disk. These distortions of the
color boundaries, therefore, promise to be of some service
in the making of a more precocious diagnosis of an in-
crease of intracranial tension than is commonly ventured
on. Thus, in a number of cases of early tumor extirpa-
tion, color inversion and interlacing, in addition to
attacks of Jacksonian epilepsy, were the only clinical
indications of the lesion.

We have attempted to correlate tbe perimetric devia-
tions, observed before and after operation, in the remain-
ing forty-two cases oí simple dyschromatopsia, with the
accompanying grades of choked disk subdivided into .six-
groups according to Marcus Gunn's classification.

l'util the perception for colors is completely lost,
inversion or interlacing is often apparent, even in the
greatly constricted color peripheries characterizing the
advanced stages of choked disk.

Pig. 22.—Charts of Case 12 a month after operation (1 cm,
disks), showing further constriction, especially of nasal fields, with
misa I heia in ill liiiiiatopsla.

Though permanent achromatopsia is usual, total loss
of vision is by no means inevitable even when the process
bas advanced into Gunn's fifth stage.

107 Fast Chase Street.
[The DISCUSSION ON THIS paper will be found on a

LATER PAGE OF THIS ISSUE UNDER THE HEADING OF "SECTION
Discussions."]

CLINICAL DEDUCTIONS IN THE STUDY OF
TUBERCULOSIS

WILLIAM PORTER, A.M., M.D.
ST. LOUIS

In a paper read before the Missouri State Medical
Society, August, 1910, I presented some conclusions
from a number of years' experience with tuberculosis,
both in hospital and private practice. These had mainly
to do with modifications of well-known methods of in-
vestigation and the interpretation of adventitious phe-
nomena in the light of clinical research.

I now desire to present additional deductions, most
of which are the result of a realization that much more

is needed in the care of tuberculosis than the time\x=req-\
honored treatment of open air, food and rest\p=m-\important
as these may be. It has become the fashion to speak of
patients who are living under these conditions as "taking
the cure." Too often the physician, forgetting his own
of tuberculin to the minimum injection of No. 3 serial

responsibility and need of study, breathes a prayer to
Hygeia and turns his patient over to Mother Nature.
We are caring for a specific disease and our care should
be something more than general. "Back to Nature" is
starting in the right direction, but each case should be
personally conducted by a trained adviser. Regarding
the pessimism of some practitioners concerning the
results obtainable in tuberculosis, the von Rucks' well
say: "Investigation will probably show that they, treat
their patients by general methods in which relapses are
almost unavoidable."

In addition to the deductions made in my former
paper, the following have proved of value to me. They
bave been worked out during the last eight years in niv
service at Mount St. Eose, at our state sanatorium at
Mount Vernon and in my private practice. Eliminat-
ing, so far as possible, errors due to faulty observation
and bias, I have come to consider them as reasonable and
conclusive. The first two, while theoretically accepted.
are not as yet, by many, made factors in the therapeutic
problem. The other three have to me a definite value.

AHTIFICIAL IMMUNIZATION

The use of tuberculin is justifiable and established,
but dangerous if not used with exceeding care. Trudeau
holds that the physician who disregards as of no impor-
tance an increase of a minute fraction of a milligram of
tuberculin, or a rise of a few tenths of a degree of tem-
perature, will meet with disappointment and disaster.
I.awrason Brown2 says: "It is certain that tuberculin
should be administered therapcuticully only to those
patients whose general condition is good, and it should
rarely be given unless the temperature seldom goes above
!)!)..") to 100 and is normal or subnormal in the morning."
With such statements from our highest authorities and
others, and from my own experience with tuberculin, I
would insist that the hypodermic method bo employedonly by those who have the most complete control of
their patients, whether it be in the sanatorium or in
private. In my own cases, not only do 1 begin with the
minimum dose, but I enjoin complete rest for at least a
week, or until the susceptibility of the patient can be
estimated.

To render the use of tuberculin safer for those who
cannot make the close observation needed in hypodermic
met bods, 1 have been experimenting during the last year
with the direct inunction of an ointment containing
tuberculin. I believe that one factor in the seeming
results is the. counter-irritation. If deep-seated irrita-
tion can produce surface stimulus and rigidity through
a nerve-route, as is found in appendicitis or in the inter-
costal spaces over inflammatory processes within the
thorax, why may not stimulation from local irritation
on the surface be convo3*ed in the opposite direction by
the same route? There may be something more in the
old-fashioned blister than we are willing to admit.

With the surface application of tuberculin I believe it
may be possible to have three results without danger:
(1) the diagnostic test—not always definite) especially
in the adult; (2) the therapeutic value and (3) the
stimulus of counter-irritation. I am now using a pellet,
made for me by Mulford & Co., of hyd rated wool fat
ami cerate, each containing 0.2 gm. of old tuberculin.
The skin over the lesion is washed with alcohol and
slightly stimulated by rubbing with dry absorbent cotton.
On.'-half of one of these pellets (equivalent in amount

Read before the St. Louis Medical Society, April 15, 1911.

1. Von Ruck, K., and von Ruck, S. : Specific Treatment in Pul-
monary Tuberculosis. The Journal A. M. A., March 10, 1910, p. 954.2. Boston Med. and Surg. Jour., July 23, 1908.
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dilution O. T.) is rubbed in with a glass spatula. If the
test or other evidence is sufficient for diagnosis, slightly
increasing amounts are used each third day.

While my experience has been too recent to be con-

vincing, yet I am sure that enough of tuberculin can be
absorbed by this method to secure reaction. In one case
the temperature went to 100 P. repeatedly. White*
reports favorably on the use of tuberculin through scari-
fication, asserting that constitutional reaction from this
method is as possible as by the hypodermic. Koppleiiian
lias applied the von Pirquet technic for the systematic
administration of tuberculin and lauds its numerous

advantages over the usual methods, and asserts that il
" surpasses them in mildness, constancy and gradual

action.
If the inunction of tuberculin can be shown to he as

effective as its use by hypodermic methods, or by scari-
fication, we can add to its merits that of safety. I
believe that the slight reactions indicate its therapeutic
value, but so many factors enter into the computation of
values when estimating results that more time must be
given for the verdict. I have used it in eleven afebrile
cases since October, 1910. In several there was an
advance of 0.4 P. and in one the temperature advanced
to 100.2 P. All of these patients are doing well, hut
theirs are favorable incipient cases with excellent sur-

roundings. My first thought was to prove the compara-tive harmlessness and potency of this method. More
extended tests are being made by Dr. English, assistant
physician at the Missouri Sanatorium for Tuberculosis.

AUTO-IMMUNIZATION

There is a large field for investigation here. Every
victim of tuberculosis has his own tuberculin. If resist-
ance can be made early enough or before the supply is
too rapidly taken into the circulation, the patient he-
comes immune. The number of cases in which gland
tuberculosis has become latent, where no pulmonary
infection exists, is an illustration. Because of the
absorption of and greater or less reaction to this product
of the local infection, it is wrong to add to the tuber-
culin by extrinsic dosage. Not till the fever and the
general symptoms give evidence that the infection is
latent and immunity begun, can we add the tuberculin
of the laboratory. Even then it is possible to revive tin*
former activity. Is it not possible to aid the process of
auto-immunity to completeness? So often this is a
result without interference that a priori it would seem

possible.
Phillips," in a plea for graduated exercise in suitable

cases, says: "By reason of the accelerated circulation
(due to exercise) a certain amount of toxin is carried
through the system. The presence of the toxin stimu-
lates the system to react and to produce certain opposingelements or autobodies." After a term of normal tem-
perature, I have experimented by directing slight direct
exercise, or, better still, passive exercise by means of the
vibrator held lightly over the site of infection. The
cases chosen were those of one-sided lesion in the first
or second stages (Turban). In all there liad been after-
noon temperature which had disappeared under complete
rest in bed. While the patients were still so confined, I
induced local stimulation by graduated percussion.

In eleven cases, eight patients reacted slightly. The
vibrator was used on six of these and two of the six liad
a temperature the succeeding day of nearly 100 P.,

which soon passed away. In all of the eight except one,
reaction did not occur after two or at the most three
trials. In the exceptional case the temperature increased
after each of throe trials till I feared to repeat it. In
all the trials the percussion stroke was very light.
Gentle general exercise produced the same results in
these eighi cuses. The three which did not show in-
creased temperature were possibly immune to auto-infec-
tion. I beg that no one will think 1 hold these results as

conclusive. I record them only as suggestive, indicative
of strategic points in our advance yet to be occupied.

INTESTINAL ANTISEPSIS

In the care of tuberculosis with all its tendency to
wasting und malassimilation we must provide fuel and
care for combustion; i. c. good food, well digested, and
sufficient oxygen to meet, vital requirements. Before
fond can be appropriated the alimentary canal in its
ililii'iciit divisions and functions must be interrogated.
I believe that special attention should be given the large
intestine. It is at the beginning of this tract that we
find the greatest number of intestinal flora, and the
presence of bacilli in the fecal masses has been too often
verified to be doubted. The attending constipation and
diarrhea of the consumptive are among the common

symptoms and the accumulation and distention in the
right iliac region can be determined by any observer.

To the inability of the distended and weakened colon
to evacuate its contents completely and tlie consequences
of such accumulation containing the germ conditions of
tuberculosis which easily find their way into the circula-
tion, I believe that much of the fever in tuberculosis is
due, being caused not alone from direct absorption from
the lungs, but from the intestinal tract as well. Follow-
ing this hypothesis- I have, in suitable cases, ordered
daily an active enema, taken in the knee-chest position,
slowly distending the colon as far and freely as possible.
Alter several repetitions of this, a pint or more of nor-
mal salt solution is given as a substitute. In this way
the lower bowel is kept free and comparatively aseptic.
Two results seem to me to be due to this procedure. The
functions of the upper tract are stimulated, as we might
expect, and there is in many cases a diminution of fever
with a fuller, slower pulse. The removal of the irrita-
ting contents of the colon with the germ products pres-
ent and the absorption of the normal salt solution cer-

tainly in some cases are worthy of trial. When absolute
rest is enjoined because of afternoon high temperature,
I lind the enema as above described a valuable aid. Sea
water has been used in Prance in the ratio of two parts
to five of fresh water, for injections. Chartiers,r' of the
University of Glasgow, quoting from the Berliner klin-
ische, Wochenschrift, May, 1910, says that this dilution,
being isotonic with blood-plasma, has very remarkable
tonic properties which enable it to increase the power of
the body to resist infection. These injections were made
in the gluteal or scapular region, but I believe the enema
of the normal salt solution as 1 have described may be
equally effective. I have spoken of this before, but
believe that it is worthy of repetition.

THE VALUE OF THE CACODYLATE OF SODA

In this very important held of interna] medication in
tuberculosis I wish to call attention to two agents. I do
not mean to exclude others—as indicated by symptoms—
but emphasize these because I believe in their effective-
ness and because they have been too greatly neglected.

The first is arsenic. I prefer the cacodylate of soda,3. White and Van Norman: Arch. Int. Med., October, 1910,
p. 449.

4. Phillips: Brit. Med. Jour., Dec. 24, 1910. 5. Brit. Jour. Tuberc., October, 1910.
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which is rich in arsenic (54.35 per cent.), and has a

physiologic limit greater than (he ordinary forms and
dosage. The organic group to which this chemical be-
longs is composed of such mollifications of arsenious
acid, that they are almost deprived of active pernicious
properties. A half gram of cacodylate of soda, corre-
sponding to 0.33 gm. (.".i/o gr.) of arsenious acid, has
been given to a dog without injurious consequences.

Having studied the value of Professor Ehrlich's now
famous salvarsan, which belongs to this group, though
materially difieren! chemically, one may the more readily
consent lo my statement of the worth of the cacodylate
of soda. I bave used the cacodylate of iron but see no

advantage in it over the other. I use the hypodermic
in ¡cet ion in normal salt solution, first, because there is
little pain, which may not be said of siiccinimiil of mer-

cury or the arsen-phenol-amin of Ehrlich; second, be-
cause the dosage may be more exact, and third, because
there is less of the alliaceous odor than when given by
the mouth. Sometimes there is a slight local reaction,
but. as a rule, very little. The effects of cacodylic acid
in augment ing the number of red corpuscles to a certain
standard and increasing nutrition ami consequent weiyiit
and strength, were noted by Professor Gautier and Dr.
Danlos" as early as 1899. Por over three years T have
employed it in a large percentage of my cases and believe
it has a definite place in our therapeutics. One impor-
tant requirement in its use is the need of individualizing
the case. I lind that some patients can he given three
times as much as others, bul it is probably safer to begin
with a grain daily.

IODIN

Iodin is indicated in many phases of tuberculosis. It
is an ideal germicide, and ils acl ¡on in stimulating
metabolism and nutrition an* well known. T use iodin
in tuberculosis directly to meet these two indications.
Possibly its most direct result, is shown when brought
into direct contact with Ihe air-passages in influenza,
acute pharyngitis, tonsillitis or laryngitis. Much de-
pends 011 the method of application; and here the most
direct is the simplest. A few drops of the tincture in a

small glass is placed in a larger glass containing hot
water. The direct heat of the water bath causes the
rapid evaporation of the iodin. which when inhaled
reaches every portion of the respiratory tract. This can-

not be so well accomplished by the spray or the vapor,
and the effect is almost immediate in the conditions
above mentioned. In tuberculosis of the upper air-pas-
Bages and of the lungs when there are ulcerated surfaces,
Ibis direct method has been of value to me. Its sim-
plicity should not prevent a trial.

Flick advocates iodin inunctions by iodized oil or

europlieii in oil and (his may be used especially in cases

of slow resolution. I prefer 20 per cent, iodin, or in
persistent high temperature, 20 per cent, of guaiacol.

Were it not that time forbids I would emphasize as an

additional therapeutic agent the fixation of the chest in
hemorrhage and acute tuberculosis with rapid absorption
and consequent fever. This was described in my paper
of last year before Ihe Missouri State Medical Associa-
tion. Another year's experience has added to my appre-
ciation of it. I beg that the catalogue may not be con-
sidered complete. There are many other indications,
such as the care of the heart, vasomotor instability,
excessive cough, etc., but I have mentioned only those in
which I believe I have been able lo work out some help-
ful deductions.

In conclusion, I wish to express my sympathy with '*

statement made in the report of a "Symposium on

Tuberculosis," by Professor Zwiek7 of Cincinnati. H*'
says that physicians, it would seem—feeling that they
have taught the general public and the politicians who
preside over our destinies even in matters of health and
sanitation, sufficient for the present, enough to go on. as
it were, in the way of the underlying economic causes,
hygiene and general measures—are now again turning
to their own particular domain, the care and cure ot
tuberculosis.

;î88ii Washington Avenue.

FINE SILVER WIRE AS DRAINAGE MATERIAL
R. M. HARBIN, M.D.

ROME, GA.

I have been using fine silver wire, in the form of
wicks, for abdominal drainage after operation for acute
appendicitis, but my clinical data are as yet too incom-
plete to report, and the suggestion is submitted for the
following reasons:

1. Wicks of silver wire consisting of 90 to 100 strands
almost as fine as horse-hair firmly twisted like a tobacco
twist, possess marked capillarity, which is more marked
as the material increases in fineness. This can be illus-
trated by taking such a wick and inserting it into a test-
tube, in the form of a siphon. While not equal in capil-
larity to gauze, it seems to retain capillarity longer. I
have found that, after removing such a wick from an
abdominal wound containing a seropurulent discharge in
forty-eight hours, capillarity was as marked as it was
originally. Furthermore, silver wire can combine the
effect of tubular drainage with capillarity if the spaces
between the outer strands are increased, while the harder
flic twist the greater degree of capillarity; or else the
outer layers of the wick may be made of coarser wires.

2. Fine silver wires in twists, with cut ends to the
periphery, are sufficiently pliable to avoid trauma, yet
linn enough to retain the original shape, and can thus
be adjusted to drain a tortuous tract and can be well
applied for draining the postcccum. A rubber tube and
gauze of corresponding size weighs 100 gr., while the
silver wire wick weighs 128 gr., making only a slightdifference in weight. The wick may also be made to
bifurcate so as to reach more than one focus. Of course
it is necessary for the wick to be firmly twisted, so that
no oinentum, etc., can enter the meshes, and one revolu-
tion of the twist is sufficient. The physical properties of
silver wire as a drainage material make it adaptable to
meet, a great, variety of indications.

•".. In the presence of the fluids of the body metal
silver perhaps develops feeble antiseptic ( ?) propertiesand possibly stimulates the formation of antibodies,
and in the pre-antiseptic days of surgery these proper-
ties perhaps explained the great virtue of Marion Sims'
discovery, in 1857, which, he concluded, "was based on
the principles of rational inductive philosophy." In
clean wounds such properties are unnecessary and in the
presence of active suppuration would be impotent, bul in
the presence of mild and beginning infections, within the
abdomen, the query arises: Would not this effect of silver
wire, as a drainage, tend to antisepticize a mildly
infected wound that would subsequently develop active
infection? My own observations seem to warrant such
an assumption, and this suggestion is offered for the
purpose of further study.

6. Soc. m\l=e'\d.d. H\l=o^\p.,June 16, 1899.
7. Tr. Miss. Valley Med. Assn., 1910, Lancet-Clinic, Oct. 10,1910.
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